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saxivad'wm, 167. 
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Bain, H. F., work of, 13, 17, 18, 20, 21, 
24,25,26. ' . 
J. L. Tilton, and, g'eology 
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Quarry, 526, 530. , 
Bates, C. 0., analysis by, 378,382, 386, 
389. 
Batoc?-inus macu?'idei, 224. 
Bayard, elevation, 423. 
Belding Stone Co., 150, 184. . . 
Belding, S. C., acknowledgments, 195. 
Belle Valley Mill exposure, 437,462. 
Belle~'ophon ca'l'oonaria, 430. 
. pe?'ca'rinata, 44'7. 
Bertram beds, 57 . 
, Berry brick yvorks, 476. 
Berryhill & Shul, 406. 
Berwick b0ring; 320. 
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Bevington, elevation, 498. 
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Gaulocker, 0., 102. 
Gilman Brick &'Tile Co., 255. 
Gross, Wm., 102. 
Horton, 478. 
Harman, A.-, 255. 
, Haskins, N., 399. 
Hill, J. D., 398. '. 
Iowa.Brick Co., 388. 
Kohl', O. H., 254. 
Kurtz & Hall, 400. 
Mardis, 523, 535. 
Brick works. 
M;.errill Brick Works, 395. 
Minear Bros., 397. 
Musser, J.D.,101. 
Newman Bros., 395. 
Nicholas Oaks; 102. . 
Ottumwa Pavirig Brick Co., 379. 
Oxer, J. W., 101. " 
Panora Brick & Tile Co.,·478. 
Paving Brick, 370. 
Polk City Tile Works, 403. 
Purington Brick Co., 379. 
$hackelford, Lincoln, 3~7. 
LouIs, 397. 
Sieg & Size, 254. , ' , 
Stuart Brick & Tile Co., 477 .. 
Thomas & Sons, 404. 
Tiffin Tile Co., 101., 
Tippey & Decker, 399. 
Van Ginkle, G.,· 399. 
Williams, L. J., 400. 
Winburn, T. L., 399 . 
. Wulke Brick Co., 254. 
Youngerman, Louis, 398: 
Broadhead, G. C., cited, 450. , 
Bromley Brick ~'Tile Works, 255. 
Bro\vn quarry, 529: . 
Brusby BU:r'k mine, 474.·, 
Buchanan beds,18j 172, 233. 
county, ·W'orkin, 15, 25. 
Buffalo creek, 49. 
Building brick, 393. 
Building stone, 16: . ,. , 
. Cerro Gordo county, 183. 
Guthrie county, 418. 
. Jbhnsollcounty, 95. 
Madison comity, 524. 
Marshall. county, 241, 
256. ' 
Polk county, 409. 
Burgess mine, 473. , 
BUrning paving brick, 377. 
Burroughs mine, 474. . 
Butler mine, 474., 
Oaen stone,' 244; 
Call, R. E., cited, 268,-335,340, 342, 418, 481. . .• ' 
:Calmus creek, 14L . . ~ 
Calvirr, Samuel, acknowledgments, 418, 
493; . . 
Annual report, :11. 
Cited, 145, 168,172, 459, 
{60, 463, 464. 
Geology of Cerro Gordo 
. county, 121. . 
Geology of Johnson 
. county, 37. 
Quoted, .453. 
, . Work of, 25. 
Oarna?'otrnchiq, cont)'acta, 167. 
Oarnpophyllwn nanum, 167. . 
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Capital City Brick Co., 379, 391. 
Pit, 308. 
Capital Hill section, 30l. 
Capital in Polk Co. mines, 354. 
Carbonda.le elevation, 284. 
Carbondale exposures, 311, 315, _316. 
Fuel Co.'s clavs, 369. 
Mi.ne, 356, 361. -
Carboniferous,Cerro Gordo county, 170. 
- Fossils from Des Moines 
by C. R. Keyes, 330. 
Guthrie county, 427. 
Johnson county, 79. 
Madison county, 503. 
Marshall county, 218. 
Polk county, 286. 
Work on, 12, 21. 
Carlson, C. J., acknowledgments, 411. 
Casey, elevation, 423. 
Cedar county, work in, 15~ 25. 
Valley limestone, 62, 71, 95, 145, 
- 160. - -
Quarries, 185. 
Cement, 17. 
Center Street section, 303. 
Cerro Gordo county, geology of, 12l. 
- Altamont moraine, 132. 
Area. 121. 
Buch'anan gravels, 172. 
Building stones, 180. 
Carboniferous, 170. 
Cedar Valley limestones, 145. 
Clays, 189. 
Clear Lake, 134. 
Deformations, 181. 
Devonian, 145. 
Drainage, 136. 
Early geological work in, 121. 
Economic products, 183. 
Elevations, 136. 
Eskers, 177. 
Geological formations, 144. 
Iowan drift, 123, 174. 
Kansan drift, 171. 
Kettle holes, 134. 
Kinderhook, 170. 
Lime, 187. 
Lime Creek shales, 161. 
Mason City deep well, 193. 
Peat, 192. 
Physiography, 122. 
Pleistocene, 171. 
Post-glacial deposits, 178. 
Soils, "179. 
Stone industry, 187. 
-0 Topography, 122. 
• U nconiormities, 181. 
Valley trains, 177. _ 
Value of quarry products, 186. 
Water power, 194. 
- Water supplies, 192. 
Wisconsin drift, 176. 
Work in, 12, 27. 
Chamberlin, T. C., acknowledgments, 
19, 418, 412. 
cited, 335, 345, 348, 
349. 
Character of coal measures, 29l. 
Ch~mical analyses, 17, 251, 370,536. 
ChImney tops, 369. -
Ohonetes jlemingi, 331, 333. 
gmnulifem, 430,447. 
lcevis, 331. 0 
mesolobet, 333, 334, 431, 505, 506. 
petrvus, 505. 
scit-ulet, 63. 
verneulicmi1ts, 448, 509, 514, 515. 
Christy coal analyses, 356. 
Mine, 361, 362. 
Olaclopom io'Wensis, 66, 71. 
Clarke brick yard, 535. 
County, work in, 29. 
Mine, 434, 474, 538. 
Quarry, -528. 
Clay analysis, 375. 
Clays (See also brick). 
Cerro Gordo county, 189. 
Guthrie county, 475. 
.Johnson county, 101. 
Madison county, 535. 
Marshall county, 252. 
Polk county, 366. 
Clear creek. 48. 
Lake,'134, 136, 142. 
Elevation. 136. 
Clements, M. F., ~ork of, 23. 
Clifton mine, 365. 
Shaft record. 307. 
Olinopisthet mdietta, 331. 
Coal,352. 
(See, also, Des Moines formation.) 
Analyses, 356. 
Cutting machine, 357. 
Guthrie county, 469. 
Madison county, 537. 
Marshall county, 256. 
Mines of South Des Moines, 300. 
Polk county, 352. 
Valley mine, 361. 
Coggan beds, 57. -
Cold Water creek, HI. 
-Collins brickyard, 399. 
Color of brick, 393. 
Commerce, coal, 470. 
Boring, 291. 
Elevation. 284. 
Exposure,' 324. 
Conglomerate of Cretaceous, 454. 
Consolidation Coal Co .. 358. 
Coon Rapids, elevation, 423. 
Coon Valley mine, 361, 365. 
- Copodus pj'ototypus, 112. 
o spcttulat-us, 112. 
Coralville quarry, 70. 
Cost of brick paving, 372. 
Cost of good roads, 534. 
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Court House well, 410. 
Omnia jmnelica, 161. 
Crescent Coal Co., boring, 317. 
Cretaceous, Guthrie county, 451. 
Madison county, 503. 
Work on, 13, 29. 
Crocker, elevation, 284. 
Kames, 348. 
Crowley quarry, 96. 
Clushed stone, 532, 527. 
Crushing tests of stone, 17, 247, 525. 
O?yptoccmthia compacta, 447. 
jutiCa1'inaius, 223. 
OtenOdltS c1'istat~ts, 113. . 
Cummings, elevation, 284, 
Oyathophyll1t'lll 'robustum, 71. 
solidum, 167. 
torq'uiu~jt, 332. 
OY1'iirla hamiZionens'is, 168, 169. 
Oystophyll1tm conijolIe! 7l. 
mtmdtdum, 167. 
Oythere nebmcensis, 332. 
Dakota, Guthrie county, 45l. 
Dale City coal, 470. 
Exposures, 440. 
Dale-Goodwin clay pit, 341. 
Pressed Brick Co., 396. 
Dallas county, work in, 15, 21, 26, 29. 
Davenport Paving Brick Co.,379. 
Davis, Floyd, cited, 355, 500, 536. 
Dawson, G. C., cited, 335., 
Decatur county, work in, 29. 
Deep weli, court h~)Use, 410. 
Des Momes, 286, 
Marshalltown, 211. 
Mason City, 193. 
Saylorville. 410. 
Deformations; Cerro G'ordo county, 18I. 
Johnson county, 93. 
De Graw, E. P., acknowledgments, 195. 
Delaware county, work in, 15,25. 
Denison, O. T., acknowledgments, 195. 
Dentali~wn ann'l.tZost-riatum, 331. ~ 
meekian?t'tn, 331. 
sublce'1.'e, 33l. 
Depth of Pleistocene in Johnson coun-
ty,90. 
Deroya crassa, 331, 333, 430,431,436,447, 
509,516. 
?'obttsta, 447. 
Des Moines Brick Mfg. Co., 371, 379, 380. 
- pit, 308. 
Coal Co., 323, 353, 364. 
Elevation, 284. 
Formation. (See, also, coal.) 
Guthrie county, 428. 
Johnson county, 79, 98. 
Madison county, 404. 
Marshall county, 227, 252. 
, Polk county, 286. 
De Soto, coal, 470. 
Dexter, -elevation, 423. 
Devil's backbone, 500. 
Devils Gap section, 304. 
Devonian, Cerro Gordo county, 145. 
Fossil fishes, 108. 
Fossils in Cretaceous, 452,456. 
Johnson county, 57. 
System, work on, 11. 
. Diamond Brick & Tile Co., 379. 
Mine, 363. 
. Dielasnw" bovidens, 513. 
calvini, 167. 
iowensis, 69, 72. 
Dillon, elevation, 204. 
Dinichthys intermedius, 114. 
Dipterus vale1wiennesi, 113, 
Doryc?'inlts inimat'uTus, 224. 
pa~'vibasis, 224. 
mdiatus, 224. . 
Drainage, Cerro Gordo county, 136. 
Guthrie county, 423. 
Johnson county, 47. 
Madison county, 498. 
Marshall county, 205. 
Polk county, 273. 
Driscoll mine, 475. 
Dunbar, elevation, 201. 
Durability of brick paving, 373. 
Dyg'art mine, 432, 473. 
Eagle mine-, 353, 364. 
Section, 304. 
Pottery works, 401. 
Ear Ie & Prouty coal lands, 361. 
Earlham, elevation, 498. 
Land Co., 528. 
Limestone, 510, 512, 514, 524, 
528. 
. Quarries, 525, 526. 
Early geological work in Cerro Gordo 
county, 121. 
Guthrie county .. 
Johnson county. 
Madison county, 493. 
Marshall county, 20l. 
Polk county, 267. 
Eastman, C. E., acknowledgments, 24, 
104. 
Occurrence of fossil 
fishes in the,Devo-
nian of Iowa, 108. 
Quoted, 75. 
Eastwood well, 468. . 
Eclipse mine, 353. . , 
Economic products, Cerro Gordocolm-
ty,183. 
Guthrie county, 469. 
Johnson county, 95. 
. Madison county, 524. 
Marshall county, 24l. 
Polk county, 352. 
Eicher quarry, 96. 
Elevations. 
Adair, 423. 
Elevations. 
Albion, 204., 
Altoona, 284. 
, Ankeny,. 284. 
Ashawa, 284., 
Avo1;l;284. 
Bagley, 423. 
Barney, 498. 
Bayard, 423. 
Berwick,284. , 
'Bennington, 498. 
Bondurant, 284. 
Carbondale, 284. 
Casey, 423. 
Clear Lake, 136. 
Coon Rapids, 423. 
Commerce, 284. 
Crocker, 224. 
Des Moines, 284. 
Dexter, 423. 
Dillon, 2Q.;1:~ 
Dunbar, 204. 
Earlham. 498. 
Elm'ira, 4:7. 
Ferguson, 204. 
Gladbrook, 204. 
Glendon, 423. 
Gilman, 204. 
- Green Mountain, 204. 
Guthrie Center. 423.' 
Hanley, 498. ' 
Hastie, 284. 
'Haverhill. 204. 
:a:erndori,'423. 
Iowa City, 47. 
Jamaica, 423. 
Lamoille, 204. 
Laurel,204. 
Le Grande, 204. 
Liscomb, 204.-
Lone Tree, 47. 
Lorime.r, 498. 
Luray; 204. 
Malta, ~04. _ 
Marshalltown. 204. 
Mason City,' 136. 
Melbourne, 204. 
Mellio, 423. 
Millman, 284. 
Mitchellville, 284. 
Montieth; '423. 
Morse; 47. 
Oralabor, 284. 
Oxford, 47. 
Peru, 498. 
.. Pickering, 204. 
Polk City Junction, 284. 
Portland, 136. 
Plymouth, 136. 
Quarry,' 204. 
Rockton, 204; 
Rhodes, 204. 
Runnells, 284. 
INDEX., 
Elevations. 
Santiago, 284. 
Saylor, 284. 
Sheldahl, 284. 
State Center, 204. 
St, Charles, 498. 
Stuart, 423, 498. 
Solon, 47. 
Tannerville. 284. 
Tiffin,47. . 
Truro,298: 
Valley Junction, 284. 
, Van Cleve, 204. 
Ventura, 136. 
Winterset, 498. 
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Elliott, J. W.,acknowledgments, 247. 
Emery mine, 474. 
Emery, Rush, cited, 202. 
Entoltlium circ'ttLUS, 223. 
Erosion curves, 420, 497. 
Eskers, Cerro Gordo county, 177. 
Eureka mine, 353, 356, 363, 365. 
Quarry I 5-28. 
Fanslers mines, 435, 474. 
Faults in coal, 300. 
Fauna of coal measures, 330. 
Favosites alpene11,sis, 59, 63, 66. 
emmonsi, 63, 66. 
javoslts,' 456. 
hisnigeri, 456. , 
placenta" 59,,60. 
Fayette, bl'ecCia, 58., 
, County, work in, 15. 
Ferguson, elevation, 204. 
Fish fauna of the Devonian. 24. 74. 
Fisher mine, 473. " 
Fist'tdipom nod'l.llijeni, 447. .. 
Fitzpatrick, T.J.,acknowledgments, 104. 
Fl~ggin&" stone in Johnson' county, 99. 
Flmt BrIck Co., 304, 379, 385. ' 
Flint Valley mine, 353, 364. 
, Fletcher,C. D., deep well, 536. 
Floyd county, work in, 25.' ' 
Fluxes in paving-brick, 374. 
Flynn, Thomas" acknowledgments; 47. 
Ford, clay, 312, 319. ' 
Coal, 312, 319. 
Sandstone, 493. 
Forest bed, 468. 
Trees of Johnson County, hyT. 
H. Macbride, 105. 
Fossils from Cretaceons, 453, 458. 
, Coal measure, 83, 330. , 
De'vonian, 108. 
Loess, 89,344 . 
Fragment,allimestone, 511, 524. 
Fredegill, J~ M., brickyard, 398. 
T. J., brickyard. 398. 
Freezing- tests of stone, 249~ 
, Fusalina limestone, 517, 519, 524; 
Fusalina ~lindrica, 330, 518. 
ventricosa, 519. . 
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Galesburg Vitrified Brick Co., 379. 
Gannett; Henry, cited, 422. 
Garver mine, 364. . .. 
Gaulocker brickyard, 102. 
Geest in Madison county, 520. 
General section of Cedar Valley lime-
stone, 71, 160. 
Lime Creek shales, 
163. 
General supervision .of W:.ork, 24. 
Geological. formations, Cerrq . Gordo 
. county, 144. 
Guthrie county, 427·. 
Johnson county, 54. 
Madison county, 504. 
Marshall county, 218. 
Polk county, 285; . 
Geological structure of 1IJ[arshall coun-
ty,240. . 
Geology of Cerro Gordo county, 121. 
. Guthrie county, 413.· 
. Johnson county, 37. 
Madison county, 489. 
Marshall county, 20l. 
Polk county, 263. 
Giant mine, 319, 364. . . 
Gibson mine, 318, 356, 361, 362. 
Gilbert, G. K., cited, 352, 422. 
Gilman, elevation, 204. 
Brick & THe Co., 255. 
Glacial scourings in Johnson county, 86. 
Marshall county, 239. 
Gladbrook, elevation, 204. 
Glendon coal, 470. . 
Elevation, 423. 
Section, 47'0. 
Gordon, C. H., cited,5OQ. 
Goniatites ixion, 168. 
nolenesis, 332. 
G-raphioc?inus 7ongicir'i'ife1', 224. 
Grasses of Iowa, 16. 
Gravel, Guthrie county, 480. 
Polk county, 348, 406. ~ 
Greenbriar Coal Co., 472 .. 
Green Mountain, elevation, 204. 
Greenwood Park, deep·well,409. 
Gross brickyard, 102. 
Guthrie Center, boring, 442 .. 
Elevation, 423. 
Guthrie county, geology of, 413. 
Alluvium, 469, 476. 
Analysis of clays, 476. 
Area, 417. 
Artesian wells, 484. 
Brickyards, 476. 
Building stone, 479. 
Carboniferous, 427. 
Clays, 475. 
Coal. 469. 
Cretaceous, 451, 475. 
Dale City coal, 470. . 
Dakota. 451. 
Deep 'coal seams, 470. 
, .. GuthrIe county. 
Des Moines formation, 428, 475. 
Drainage, 423 .. 
Early geologic~l work in, 41'7. 
Economic products, 469. 
Elevations, 423. . 
FansleI!S mine, 474. 
Forest bed, 468. 
Gravel,. 480. 
Iowan loess, 463.· 
Kames, 468. 
Kansan drift, 460 . 
Location, 417. 
Loess, 463. 
Mining industry, 472. 
Missourian, 446,479. 
Natural gas, 481; 
Over wash plains, 468. 
Physiography,4l8. 
Pleistocene, 460 . 
Pre-Kansan, 461 . 
Sand, 480. 
Soils, 486 . 
. Stratigraphy, 426. 
Stuart boring, '171 • 
. Sutherland well, 470. 
Terraces, 468. 
Topography,A18. 
Water supplies, 483. 
Wisconsin'drift,466. 
Work in, 13; 20, 26, . 29. 
GypidulCl. munda,169; 
cmnis, 167. 
Hackberry Grove beds, 161. 
Hadley. E.E., acknowledgments, 458. 
Haines 'brickyard, 402. . . 
Hall, James, cited, 37, 258, 352. 
Hall mine, 353. 
Hanley, elevation, 498. 
Section, 505. 
Harmon, brickyard, ·255. 
Harmon· & Hug', tile works, 403; 
Harris mme, 474 .. 
Haskins brickyard, 399. 
Hastie, coal horizon, 319. 
Elevation,264. • 
Mines, 360. 
Haworth, E., cited, 444; 450. ~ 
Haverhill, elevation, 204. 
Helicina occulta, 336. . 
Helicodisc'l.lS lineatns, 237. 
Hepner, Emanuel, well section, 228. 
Herndon, elevation,· 423..· . 
Hess, Samuel, acknow ledgments.l04. 
Hicks, Earl, cited, 422. ' 
High Bridge mines, 324. 
Hill brickyard, 398. 
Hoen & Co., 23. 
Horton brickyard, 478 .. 
Houser, G. L., acknowledgments, 104.· 
Howard county, work in, 15. 
! Hulme mine, 356, 360. 
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Hughes & Clark mine 474. 
H'l.lStedia 'nwrnwni, 331, 333, 430, 447, 448, 
512, 513, 514, 515:- ' 
Hutchinson quarry, 64, 96. 
Independence beds, 57. 
ld:iost1'orna caespitost~m, 64. 
Illinois drift, 18. 
Iowa Brick Co., 379, 386. 
Iowa Qentralllline, 353. 
Iowa City, brickyards, 102. 
Coal measure outlier. 80. 
Elevation, 47. ' 
Iowa Fuel Co., 361. _ 
Iowa Pipe and Tile Co., 400. 
Iowa Printing Co., 23. 
Iowa river, 47, 205. 
Iowan drift, 18, 40, 86, 123, -174, 23-:1:, 463. 
Irish, Gilbert, acknowledgments, 104. 
Irains quarry, 530. 
Jamaica, elevation, 423. 
Johnson cou,nty, geology of, 37. 
Alluvium, 90. 
Anamosa limestone, 54. 
Anomalous divides. 46. 
Area. 37. ' 
Bertram beds, 57. 
'Building stones, 95. 
Carboniferous, _ 79. 
Cedar Valley limestone, 62. 
Clays, 101. 
Coal measures, 79. 
Coggan beds~ 57. 
Deformations; 93. 
Des Moines formation; 79. _ 
Depth of Pleistocene deposits, 90. 
Devonian, 5"/. 
Draina~'e, 47. 
Economic products, 95. 
Elevations, 46. 
Fayette breccia. 58. 
Flagging stone; 99. 
Forest trees, 105. 
Fossil fish, 108. 
Gla.cial scorings, 86. 
Geological formations, 5-:1:. 
Qeological work in, 37. 
Hall, James, in, 37. " 
Independence beds, 51. 
Iowan bowlders. 41. , 
Iowan drift, 86.: 
Iowan drift plains, 40. 
Kansan drift, 83. 
- drift 'plains, 43. 
'Keyes, C. R., in, 37. 
Kinderhook, 79. 
Lake basins. 46. 
, Le Claire limestone, 54. 
LOess, 88. 
Lhne, 100. 
McGee, W J, in, 37. 
Minerals, 103. 
Johnson county. 
North Liberty drift plain, ,e. 
Oramental stone. 99. 
Otis beds. 57. . 
Owen, D:D., in, 37. 
Pleistocene deposits, 83. 
Preglacial surface, 9l. 
Physiography, 39. 
Rail way ballast, 98. 
River flood plains, 45. 
Road materials, 98. 
Sand, 100. ' 
State Quarry limestone. 72. 
Stratigraphy, 53. , . 
Streams, 47. 
Silurian~ 54. 
Soils, 92: 
Topog:raphy,3H. 
Unconformities, 91. 
Wapsipinicon, 57. 
Water power, 104. 
Water supply, 104., 
White, C. A.,~in, 3~. 
Work in, 11 . 
. Jon'es, A. J.; 'cited, 418. 
Kames, 338, 346, 348, 408, 468. 
Kansf),n drift, 18, 43, 83, Tn, 231, 338, 
460,52l. 
Reb mine, 299. 
Kelsey kame, 346. 
Kettle holes, 134. 
Kipp quarry, 529. 
Keyes, C. R., cited, 38, 62, 213, 268,279, 
291, 292, 297, 299, 310, 
311, 328, 335, 360, 412, 
432, *450, 457,473, 493. 
Coal measure fossils at 
Des Moines, 330. 
Loess fossils at Des 
Moines, 344. 
Keystone mine, 353, 364. 
I Kirk, M. Z., cited, 450. , 
Kinderhook in Cerro Gordo county, 170. 
- Johnson county, 79. 
Marshall count.y, 221, 242. 
Knapp Creek quarries, 83. 
Kohl', G. H., brickyard,254. 
Kuntz & Rall.brickyard. 400. 
Kupping-erquarry, 146, 183. ' 
Lake basins, 46. 
Lake Park mine. 353. 364. 
Lamoille, elevation, 204. 
Larrabee,Frederick, acknowledgments, 
195. -
Laurel, elevation, 204. 
Lead and zinc report, 15. 
Le Claire limestone. 54. 
Le Grande beds, 221. 
Elevation, 204. 
Section. 213. 
Le Grande Quarry·Co., 242, 262. 
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Lein, A. T.,acknowledgments, 195. 
Lein Bros. lime kiln, 187. 
, Quarry, 149~ 
Leonard, A. G., acknowledgments, ,418. , 
Qited, 432,491,508, 512. 
Report of, 21, 23, 26. 
Workofi 15. ' ' 
Leverett,Frank, iii Iowa, 18, 20. 
Lima retife?'a, 33l. 
Lingula ca'rbonaria,436. 
, unbonata, 331. 
Lime, Oerro Gordoi18~. 
Johnson, 100. 
Madison, 534-
1\1arshall, 256~ 
,Lime. Creek shales, 161, 163. 
Linn ~ounty, work in, 11. 
Liscomb, elevation, 204. 
Loess, Guthrie colllity, 463. . 
Johnson county, 44, 88. 
Madison county, 522. 
Marshall county, 235. 
Polk county, 340. 
Lone Tree, elevation, 47. 
Lonsdale Bros., acknowledgments, '418~ 
Charles, quoted, '438. 
E. H., acknowledgments, 262, 
412,418. ' 
Oited,459. 
J ames,acknow ledgments,418. 
Ooal, 434, 440, 470, 537 . ..,: 
Mine, 440 .. 
LopophyUum p1·oZije?"'I.tm, 330, 332, 447, 
448, 512, 515. , " 
Lorimer, elevation, 498. 
Lower coal measures. 428. (See also 
Des Moines'formation.:) 
Loxonema gigantea, 166. ' ' 
m'l.tlLicosta, 332. 
scitula, 332, 
Luray, elevation,2M. 
Lyon county, work in, 15. 
Macadam roads, 532, 
Macbride, Thos. ,acknowledgments, 104. 
Forest trees of J ohn-
son county, 105. 
Quoted,435. 
Mac·),odon obsolet'ltS. 331. . 
Madison county, geology of, 489. 
Albertan drift, 521. 
Alluvium, 523. 
Analysis of water, 536. 
Area, 492. 
Barney quarries, 531. 
Bethany limestone, 509,524. 
Building stones, 524. 
Carboniferous, 503. 
Clays, 535. 
Ooal,537. 
Oretaceous, 503. 
Des Moines formation, 503. 
Devil's Backbone, 500. ' 
Madison county. 
Drain,itge,:498: 
Earlham: limestOne, 510, 512,514, 
, 524. 
Earlham quarries, 526. 
Early geological work, 493. 
Economic products, 524. 
Elevations, 498. , ' 
Erosion curves, 498. 
Fletcher well, ,536. 
Fragmental limestone, 511, 524. 
'Fusalina limestone, 517, 519, 524; 
525.' , 
G~est, 520.', , 
Genimi,lrelations of strata, 503. 
Geological formations, 503. 
Hanley section, 505. 
Kansan, 521. 
Land forms, 495. 
Lime, 534. 
Loess, 522. 
Marshall coal, 508. 
Mines, 537. 
Missourian tormation, 509. 
Origin of streams; 502. 
Patterson section, 507. 
,Pennsylvania series, 503. 
Peru quarries, 529. ' 
'Physiography, 494. 
Pleistocene, 503; 520. 
Preglacial surface, 500. 
Pre-Kansan drift, 521, 
Quarries, 525. 
Road material, 
South river exposures, 514. 
St. Oharles quarries, 513, 516,531. 
Stratifieddi'ift, 522. ' 
Stratigraphy, 503. 
Streams, 498. 
. Sub-Aftoniap., 521. 
Tileville section. 519. 
Topography, 494. 
Truro. quarries, 531. 
,Typical section, 505. , 
Upland meanders, 500. 
Valleys,495. " 
waterpower ,536. • 
Water supply, 535. 
Wint~set limestone, 517, ~2~ 525, 
528,536, 
Work in, 13, ~1, ~7; 
Malta, elevation, 204. 
Manbeck coal; 356. 
Mine, 361. 
Section, 313, 
Maple Grove mine,363. 
Marbut, O. F., cited, 500. 
Mardis brickyard~ 523, 535. 
Marion county, work in, 15. 
Marshall coal, 470, 508, 538. 
Marshall county, geology of, 201. 
Aftonian,231. ' 
Alluvium, 240. 
Marshall county. . " \ 
Altamont moraine, 239. 
Area, 201. . 
Augusta limestone, 227. 
Buchanan gravels, 233. 
Building sand, 256. 
Building stone, 241. 
Carboniferous, 218. 
Clays,252. ' 
Coal, 257. 
Des Mo~nes formation, 227, 252. 
Drainage,205. , 
Early geological w'ork in, 201. 
Economic products, 241. 
Elevations, 204. 
Geological formations, 218. 
Geological structure, 240. 
Glacial scorings, 239. 
Iowan drift, 234. 
Kansan drift, 23l. 
Kinderhook, 221, 242. 
Loess, 235. 
Lime, 256. 
Location, 20l. 
Marshalltown deep well, 211. 
Mississippian, 219. 
Moulding sand, 256. 
Pleistocene, 229. 
Physiography, 202. 
Quarries, 242. 
Road materials, 256. 
Saint Louis limestone, 227, 252. 
Soils, 258. 
Standard, sections, 213. 
Stratigraphy, 210. 
Sub-.Aitonian, 231. 
Terraces, 209. 
Topography, 202. 
Te$ts of storie, 247. 
Waterpower, 262. 
Water supply, 259. 
Wisconsin drift, 238. 
Work in, 12, 27. 
Marshalltown deep well, 21l. 
Elevation, 204. 
Shales, 226. 
Stone, tests of, 247.. 
Marston, A., acknowledgments, 17, 247. '1 
Mason City, deep well, 193. 
Elevation, ,136. ' 
Mason City Brick & Tile Co., 189. 
Mason City Quarry Co., 151, 185. 
Mason City Stone Co., 185. 
McBride, W. S., acknowledgments, 262. 
McCollister quarry, 97. _ 
McCord, R. L., acknowledgments,104. I 
McCormick, Harry, acknowledgments, 
17. 
McCune quarry, 55. 
McGee, W J, cited, 38, 39, 47,50, 62, 
77, 83, 84, 122, 268,277, 342, 422, 458, 
482. 
McGorrisk,J~B.,acknowledgments,411. 
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McLaughlin, lial'Old M., acknowledg-
ments,195. ' . 
McLune sand pit, 453, 480. 
Meekella striato-costata, 447,448,511,515, 
517. 
Megistoc?'in'Usja'rnswo1'thi, 61, 63. 
, parv'us, 224. 
robilio, .224. 
Melbourne, elevation, 204. 
.1'l[eloc?'in~ts calvinii, 78. 
Meier; C. G., work of, 23. 
Menlo, elevation; 423. 
Merchant mine, 324,356, 366, 474. 
Merrill Brick Warks, 395 .. 
fflesodon thy?'oicles, 336. 
Middle coal measures, 428. 
Midland mine, 360. 
Miller mine, 363; 
Millman boring, 291. 
Elevation, 284. 
Minear Bros. briekyard, 397. 
Mine slack, 48. 
Minerals of Johnson county, lOa. 
Mines. 
Acme, 360. 
Altoona, 321. 
Anderson, 454, 474. 
Atlas, 364. 
Bloomfield, 353, 364: 365. 
Burgess, 473. 
. Burroughs, 474. 
Butler, 474. 
Brushy Fork, ~74. 
Carbondale, 356, 361.. 
Christy, 356, 361, 362. 
Clark, 434, 474, 538. 
Clifton, 356. 
boon Valley, 365. 
Dahl,353; 
Des Moines, 353, 364, 365. 
Diamond, 363. 
Driscoll, 440, 475. 
Dygert, 473. 
Eagle, 353, 364. 
Eclipse; 353. 
Eureka, 353, 356, 363, 365 
Emery, 474. 
Fanslers, 474. 
Flint, 353, 364. 
Fisher, 473. 
Garver, 364. 
Giant, 364. 
Gibson, 356, 361, 362. 
Greenbriar, 472, 473. 
Hale, 353, 
Hughes, 474. 
Hughes & Clark, 474. 
Hastie, 360. 
Hulme, 356, 366. 
Iowa Central, 353. 
Iowa Fuel Co, 36l. 
Keeler, 473 .. 
Keystone, 353, 364. 
INDEX. 
Mines. 
Lake Park, 353. 
-Lamb; 4~, 475. --
Lonsdale; 440, 475. 
Manbeck, 356, 361.-
Maple Grove, ,363; 
Merchant, 356, 366" 474. 
Midland, _ 360. 
Miller, 363. 
Mormon Ridge, 256. 
Muldoon, 475. 
Oak Park, 353,364. ' 
Pattel'sQn, 538. 
Pennsylvania, 353. 
Perkins, 436, ,474. 
Pioneer. 353. 
Pleasant Hill, 353. 
Polk county., 353,365. 
Proctor, 365; 
Rawson, 353. 
Redhead, 353; -
Reese, 353, 434, 473 . .' 
Renslow, 474. 
Riley, 365. 
Scott, 365, 435, 474. 
Skandia, 360. 
Standard. 364. 
~tapes, 473. 
Star,360. ' 
Suggard & Saint, 475. 
Sypher, 353. -
Thomas, 474. 
Two Rivers, 353~' 
Union, 363;' 
Van Ginkle; 365. 
Wales,436,474. 
Watson, 353. 
Western; 363. 
West Riverside, 353, 364. 
White Ash, 364,434, 474. 
Winter, 474. -
Mississippian in Marshall county;' 219. 
Missourian, Guthrie county, 446,479, 
- - ~M:adison county;' 503, 509. 
Mitchellville boring, 290, 322. 
Elevation, 284. 
Modulus of rupture for pavers; 380 . 
. Montieth, elevation, 423. --
Monticttlipom rnonticola, 63. 
Mormon Ridge mine, 256. 
Morse, elevation, 47. -
Moulding sand, 256. 
Muldoon mine,'475. 
Murray, H. B.; acknowledgments, 17. 
Murchisonia qttadil'icarinata, 382. 
Musser, J. D., brickyard, 101. 
Museum work, 22~ 
Museum of Comparative Zoology; co-
operation of, 24.' _ _ -
j[yalina kwnsasensis, 518. 
sttllqttadrata, 518. 
swallowi, 831, 518. 
Natural gas, (}uthrie ,connty,481, -
, _,-- Polkcolinty, 410. , 
Naticopsis altonensiS j 448, 514;, _ -
-giggntea, 163, 166,168, 1'10. -
_ _ _ nana;332~ _, - --
Natttilis lasallensis,:332. '; 
occidt7ntalis, 332. 
_ w~nslowi, 332. _ 
, Nelson brickyard, ~91. 
Nevitt quarry, 528. 
Newberry,'J. S., cited, 109." 
- S. B., acknowledgments, 17. 
Newman Bros;, 294, 393. ' ,'-- ,: 
, Nellie E., work of, 23,27.'; 
Nicholas Oaks ,Brick & Tile Co." 102. 
Nicollet, J. N;, cited, '267. 
N oe and Margerie, cited,.422. 
Nora Springs section, 154. , 
North Des Moines mines,' 324.. . 
North Liberty drift plain, 42. 
Norton, W. H.,aCknowledgn1ents, 412. 
, 'Cited, 57,58, 62,' 213, ' 
427, 455,460, _ _ _-
Work of, 11; 15;21,26, 
".: "31. . .. 
Nttc'ula be:yrichi, 331. -- " -. .- , 
parva, 331; , . 
ventricosa, 331, 44'1. 
Nuculana billist?'iata, 331, 437, 447. 
Oak Park mine, -353,- 364. 
Occurrence of fossil 'fishes in the De-
vonian of Iowa,byC. R.Eastman,108. 
Oil, Polk county, 410.. -
OldMan creek, 50. 
OOlite, 217, 221, 242.' 
Oralabor, elevation, 284., 
Orbicttloidea nitida; 331; 334, 447; 
Origin of Madison county streams, 502~ 
Ornamental-stone in Johnson county, 99. 
Ot'phoc?"inus co-nicus,224. ' . 
-- j1tsijor'l'nis, 224. 
Orthiss macfarlanei, 59. - ' 
'impr.essa, 167,168. 
iowensis, 59,60, 61, 63, 66, 69., 70.' -
. pecosi, 448, 512. 
Ortlionemaconica, 332. < . 
Orthothetes chemungensis, 167. 
crenist1iata, 225, 226, 332. ~ 
Orthoce,1'QS ?"'Ushensis, 332. -
Osborn, Herbert,cited-, 458. 
Otis beds; 57;, -' 
Ottumwa';J?aving Brick Co;, 3:79. 
Overwash plains, 468. 
Owen beds, 186., _,_ 
D. D., cited, 37, 56, 83, 20;1., 268, 
- 291, 335. -
Oxer, J. W.,bricky!Lrd, 101. 
Oxford"brickyard, 101. 
Elevation, 47. 
Pammell, L. :S;., acknowldgements; 260. 
- . 
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Pammet, L. H., work of, 16. 
Pachyollhyll1l!(n ~coodmani, 146, 149, 159, 
. , 160, 167, 169. 
sdlitariurn. 168. 
Panora coal. 434. . 
Exposures, 433. 
Mines, 473. 
Panora Brick & Tile Co., 433, 478. 
Par'acyclas elliptica, 168. • 
sabini, 168. 
Parallelopora plannldta, 167. 
Pardieu creek, 52. 
Parker'S mill exposure, 149. 
Patterson, Bruce, acknowledgments, 
104. 
Patterson section, 507. 
Patrick, G. E., analyses, 191, 247,355, 
476. 
P atula stl'icttellct, 237. 
st-ringosa, 336. 
Paving brick,370. 
Peat in Cerro Gordo county, 192 .. 
PetTodus occidentalis, 447. 
Pennsylvanian, mine, 353, 365. 
Series, 503. 
Pentctmel"'us comis, 59, 60, 61. 
. dubia, 67, ·69. 
Peterson quarry, 186. 
Pe1itTemites PY1'ijonnis, 219. 
Perkins mine, 436, 474 .. 
Peru, coal at, 539. 
Elevation, 498. 
Quarries, 525, 529. 
Petr:odus occidentalis, 332. 
Phacops mnct, 63. 
Phillipsastm'ea billingsi, 59, 61, 68. 
Physical properties of paving brick, 
375. . 
Physiography, Cerro Gordo county 122. 
Guthrie county, 418. 
Johnson county, 494. 
Madison county, 39. 
Marsball county, 202. 
. Polk county, 268. 
Pggno"c altus, 169. 
Pickering, elevation, 204. 
Pioneer mine, 353, 
Pleasant Hill mine, 353, 365. 
Platyc?-in1.~S pZCmnus, 224. 
sym.rnetTi("'l.ts, 224. 
Pleistocene, Cerro Gordo county, 171. 
. Divisions of, 18. 
Guthrie county, 460. 
Johnson county, 83. 
Madison county, 503, 520. 
-;.. Marshall county, 229. 
Polk county, 335. 
Work on, 14,17,. 
Pleur'opho')'us pesrniarius, 331. . 
ple~trotornar'ia bTazoensis, 
331. 
subcuneatus, 331. 
carbonaria, 331. 
Ple1.t1'Ophonls gravillensis, 332. I 
'i/wdesta, 332. 
sphae1'1.tlatft, 332. 
valvaijo't1nis, 332. 
Plymouth, elevation, 136. 
County, work in, 15. 
Polk City gravel pits,407. 
Mines, 323. 
Polk City Junction, elevation, 136. 
Polk City Tile Works, 403. 
Polk county, geology of, 263. 
Alluvium, 351, 366. 
Altoona mines. 321. 
Area,267. ' 
Base of coal measures. 290. 
. Building brick, 322. . 
Berwick borings, 320. 
Building stones, 409. 
Carboniferous, 286. 
Character of coal measures, 291. 
Clays, 366. 
Coal,352. . . 
Commerce mines, 324. 
Crocker kame, 348. 
Cross section, 301, 306. 
Detailed stratigraphy, 310. 
Drainage, 273. 
Early geological work in, 267. 
East Des Moines mines, 319. 
Economic products, 352. 
Elevations, 284. 
Fauna of coal measures. 
Fossils of loess, 342, 344. 
General cross-sections, 301. 
General relations of strata, 285. 
Geological formations, 285. 
Gravel, 348,406. 
Greenwood Park well, 286, 
High Bridge mines, 324. 
Kames, 346, 348. 
Kansan drift, 338. 
Kelsey kames, 346. 
Loess, 340,367. . 
Lower coal horizons, 328. 
Mines, 353. 
Mitcheliville borings, 322. 
Natural gas, 410. 
North Des Moines mines, 324. 
Oil, 410. 
Paving brick, 370. 
Physiography, 268. 
Pleistocene, 335. 
Polk City mines, 323. 
Pottery, 400. 
Pre-Kansan drift, 335. 
Road material, 406. 
Saylorville mines, 322. 
Sewer pipe, 400. 
Soils, 405. 
South Des Moines mines, 326. 
Stratigraphy, 285. 
Terraces, 351. 
Tests of paving brick, 378. 
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Polk county. ' .. 
Topography, 268. 
Water supplies, 409. 
Wisco:nsin, 344 .. 
Work in, 13;20,26, 29 .. 
Portland, elevation, 136. . 
Exposures, 151, 153. 
Post-glacial deposits, Cerro Gordo 
county, :178. '. , 
Post-Lafayette emergence,Polk county, 
2'7'7. 
Pottery, 369,400~, , 
Powell, J. W., cited, 268. 
Pre-glacial drainage at Des Moines,278. 
Streams of Madison county, 
500., . 
Surface, Johnson county,91. 
, Madison county, 500. 
Pre-Kansan drift, Guthrie county, 468. 
'Madison county, 521. 
Polk county, 335~ 
Price, Paul, acknowledgments, 493. 
Proctor mine, 299, 365; 
P1'od/uctus atCtiatus, 223. 
com, 331,. 333, 430, 431, 437, 
445,447,506, 509, 514, 515, 
517. 
costata, 333, 447, 448, 505,' 506, 
513; 514, 515. 
haUana, 168, 169. 
longispinus, 331, 333, 334, 509, 
512,513. ' 
mU1'icat'l.(,8, 431, 436, 437,445, 
506. 
'ltanus, 331. 
neb1'ascensis, 445, 447,518. 
pmttenianus" 515. 
punctatus, 1'70, 430, 515. 
semi1'eticuZat~(,8, 219, 333,509. 
sotita1'ium, 167. ' 
Ptyctodus caZceoZus, 75, 114, 116. 
PtychophyZZwJn eZlipticum, '167. 
expans'l.o1'l?" 456. 
mola1-is,' 115., 
versiforrne, 66. 
P·ug·nax alt'l.ts, 167, 168. 
ambigtL'MS, 167, 168. 
Pupa alticola, 237. 
pentadon, 237. 
, muscorum, 237, 336; 
Purington Brick Co., 379. 
Quarries. " 
Arnold, 529. 
Backbone. 529 .. 
Belding Stone Co., 150, 184., 
Bevington, 525. 
Brown, 529. 
Chapin, 252. 
Clark, 528. 
Corrick, 251. 
Coralville, 70. 
Quarries. 
Crowley, 96. 
Earlvill~ Land Co., 528, 533. 
Eicher, 96. 
Eureka, 528. 
Hutchinson, 64, 96. 
Irains,530. 
Kipp,529. 
Knapp creek, 83. 
Kuppihger, 145,146,149,152,183. 
Le Grande Quarry Co., 242, 243. 245;, 
Lein Bros., 145, 149. ' . 
McCollister, 97; . 
McCune, 55. 
Mason Pity Quarry Co., 151, 185. 
Mason City Stone Co., 151, 185. 
Nevitt, 528. 
Peterson, 186. , 
Robertson, 514, 526. 
Saunders; 64, 81, 96. 
St. Charles, 513. 
Quarry, elevation, 204. 
Railway ballast in Johnson county, 98:· 
Randall, Ade, aclciowledgments, 195. 
I Rapid creek, 52. , Rattler tests of brick, 380. 
I Rawson mine, 353. Tile yard section, 302. 
Redhead mine, 353. I Relief of Madison county, 496. 
Renslow mine, '479. . 
Report of State Geologist, U. 
Reese mine, 353, 434. 
Resurrected rivers, '502. 
Rhodes" elevation, 204. 
Rhado&/'in'l.ts k'i1'legi, 224. 
. wan'us, 224. 
ivdte1'sian'l.(,8, 224. 
Rhmnbopo?'a'lepidodendro'ides, 330, 333,' 
447 448. ' 
, Rhynchonella pugnus, 72, 78, 79, 169. 
interrnedia, 59. . 
'I.tta, 331, 333, 431, 513, 514. 
River flood plains, 45. 
River Junction brickyard, 101. 
Riley mine, 365. 
Road materials, MarShall' county, 256. 
Madison county, 53\ 
Polk county, 406. 
, ' JOMson county, 98. 
Robertson quarry, 514, 526. 
Rocky Bluff~, 467. 
Rockton, elevation, 204. 
Quarries, 245. 
, Section, 216. 
Rose Hill section, 309. ' 
Rubble rock, 529. 
Runnells, elevation; 284. 
Mines, 360. 
Carbondale exposures, 311. 
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Saint Louis limestone, 22'7., 252. 
Salisbury, R. D., acknowledgments, 20, 
4l2. 
Cited, 298, 341, 349, 
351. 
Sand,' Guthrie county, 453, 480. 
Johnson county, 100. 
Sanders, Euclid, acknowledgments, 104. 
. Creek. 52. 
Quarry, 64, 81, 96. 
Santiago, elevation, 284. 
Saylorville mine, 322, 410. 
.8chizod'l.'-S alpina" 331. 
elegantinits, 224. 
globasUs, 224. 
Scott county, work in, 15. 
Mine, 365, 435, 474. 
Sewer pipe, 369, 400. 
Shackelford, Lincoln, brickyard, 397. 
Louis, brickyard, 397. 
Shales, Polk county, 367. 
Shaver, P. E:~ acknowledgments, 104. 
Sheldahl, elevation, 284. 
Shell Rock, falls exposure, 156. 
River; 139, 
Valley, 128. 
Shepherd, Hugh H., acknowledgments, 
195. . 
Shimek, R, acknowledgments, 104, 236. 
Shueyville ice lobe, 4~. 
Sichocrinus inomat'tts, 224. 
Sieg & Size brickyard, 254. 
Silurian fossils in Cretaceous, 452, 456. 
Johnson county, 54. . 
Simon & Son brickyard, 478. 
Sioux quartzite report, 15. 
Skandia mine, 360. --
Skunk river system, 209. 
Solenisc'tts gmcilis, 332. 
humiUs, 332. 
. newberryi, 332. 
_ -- paludini.ejMmis, 332. 
Solohornya solenijm'mis; 331. 
Soils, Cerro Gordo county, 179. 
Guthrie county, 486 .. 
Johnson county, 92. 
Mapping of, 14, 20. 
Marshall county, 258. 
Polk county, 405. 
Solon, elevation, 47. 
Lobe of ice sheet, '43. 
Source of Clear Lake, 142. 
South Des Moines mines, 325. 
River exposures, 514. 
Spencer, A. C., in Madison county, 493. 
S1{haerdon medialis, 332. 
Spirijer biplicat'!.ts, 225, 226. 
cameratus, 333, 447, 448, 505, 506, 
509,511, 512, 514, 515. 
l:Jjrtinaj01"mis, 168. 
extenuat'l.!s, 226 
jimbriatm, 168, 169. 
hungerjori1i, 168. 
Spirije'J' kentuckensis, 333, 430, 513, 515. 
. lineatus, 331, 333, 44'7, 448, 512, 
513,514, 
macb·ridei, 168. 
m'estes, 167. 
pctrryanus, 63~ 64, 66, 67, 69, 70, 
160. 
pennatus, 59, 60, 62, 63, 68 . 
plano-convexus, 333, 430, 431, 447, 
506,509. 
'j'ockyrnontanus, 331. 
st,tiatus, 219 . 
subuni1ijen.ts, 63. 
whitneyi, 166, 167, 169. 
Spurr, J. Edward, cited, 458. 
Standard mine, 364. 
Star mine, 360. 
Stapes mine, 473. 
Statequarry, 72,97. 
Center, elevation, 204. 
Geologist's report, 11. 
Statistics of coal production, 358. 
Steelsmith, G. L . .., cited, 260. 
Stockton, J. D., acknowledgments, 411. 
Stone industry of Cerro Gordo county, 
187. 
Story county, work on, 15, 27. . 
Stout, J. E.; cited, 481. 
f:3tmpa'j'o1l1'-S catilloides, 332, 514. 
cyclostom·us, 64, 70, 71. 
latus, 332. 
pernodosm, 332. 
Stratified drift, 235. 
Stratigraphy, Cerro' Gordo county, 144. 
Guthrie county, 426. 
Johnson county, 53. 
Madison county, 503. 
Marshall county, 210. 
Polk county, 285. 
Streams, see Drainage. 
Strength, paving brick, 374. \' 
Marshalltown stone. 248. 
Winterset stone, 525. 
St?'eplacis Whitjieldi, 332. ' 
St?'eptolas-ma spongaxis, 456. 
Striatop()ra rugosa, 63, 66. 
St'j'obiloc:ystites calvini, 71. 
St?'o-mbodes johannis, 1B7. 
St?'o-matoponlla incrustans, 167. 
St?'opheodonta a?·C'!.tata, 167. 
calvini, 1,68. 
canace, 168. 
demissa, 59, 63. 
pccfplana, 167. 
variabiZis, 167, 168. 
Strophonella hyb?'ida, 167. 
reve'/,sa, 167, 168. , 
St. Charles, elevation, 498. 
Quarries, 506, 513, 531. 
St. John, O. H., cited, 22, 268, 417, 428, 
430, 431, 435, 436, 442, 458, 459, 466. 
Stuart boring, 471. 
Elevation, 423. 
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Stuart Brick & THe 00., 477. 
Stuart Prospecting Co., 471. 
Sub':Aftonian,231,521. (See, also, Pre-
Kansan.) .. . 
Stwcinea avara, 237, 335; 
obliqtta, 237, 336. 
Suggard & Saint mine, 475. 
Sutherland well, 470. 
Synocladiabise1'iaUs, 330, 333. 
Synthetodus trisulcatus, 112. 
Sulphur mine, 353. 
Tann mill section, 430. 
Tamworth, el~vation, 284. _ 
Tate, F. 0., work of, 23. 
Taxoc'tinus jietChC1'i, 224. 
inte1'medi-us, 224. 
Taxonomic relations of fish bed, 77. 
. Technology of paving brick, 373. , 
Tereb1'atttla cUelasma, 447. 
plano-sulcata, 219. 
Tentacttlites hoyti, 63. 
Terraces, Marshall county, 209. 
Polk county: 351, 468. 
Terrace Hill section, 308. 
Terrace mill exposure, 81. . 
Tests, Marshalltown stone, 247. 
Paving brick, 379, 383, 384, 386, 
390,392. 
Winterset stone,·525. 
Thomp.s & Son brick. 404. 
Thomas, M. G., cited, 354. 
Thomas mine. 474. 
Thrinacodt~s ciuplicatus,332. 
Tiffin· brickyard,- 101. . 
Elevation, 47. 
Tiffin Tile 00., 101. 
Till ville section, 519. 
Tilton, J. ~., cited, 267, 341, 448, 493, 
500,523. 
,. Work of, 13, 21. 
and H. F. Bain, geology 
. of Madison countV-. 489. 
Timber creek quarries, 217. 245.~·' 
Tippey & Decker brickyard, 399. 
Topography; Oerro Gordo county, 122. 
Guthrie county, 418. 
J ohilson county l 39. 
Madison county, 494. 
Marshall county, 202. 
. . Polk county, 268. _. 
Topographic work of U. S. Geol. Surv., 
24. 
Toronto beds, 19. 
Trachydomia wheele1'i, 332. 
Truro, elevation, 498. 
Quarries, 531. . 
Two Rivers mine, 353. 
. Unconformities, Oerro Gordo countv. 
181. 
., Johnson county, 94. 
U Ulon mme, 363. 
United States Geological Survey, 18, 
19, 20, 24: ..-
Upham, Warren,cited, 121, 345, 418, 464. 
Upland meanders, 500. 
Upper coal measures, 428. See also 
Missourian. 
Valley Junction boring, 290. 
Elevation, 284. 
Valley trains in Oerro Gordo county,-
. 177. 
. Polk county. 348,406. 
Vallonia pulchella, 237, 336. '. . 
Value of quarry products, Oerro Gordo 
county, 186. 
Van Cleve, elevation, 204. 
Van Ginkle brickyard, 399. 
mine, 365. 
Van Hise, O. R., cited, 297 . 
Van Hyning,T.,acknowledgment~, 
412. 
Van Meter coal. 470. 
Ventura, elevation, 136~ 
Vermilya's bluff, 156. 
Wachsmuth and Springer, cited, 202, 
224. . 
-Wales mine, 436, 474. 
Walker,T. M.,acknowledgmerits, 411. 
Wallace, W. M., well,record, 231. 
Wapsipinicon limestone, 57,95 .. 
Water power, Oerro Gordo county, 194. 
. Johnson county, 104. 
. Madison county, 536. 
Marshall county, 262. 
Water, supplies, Oerro Gordo county, 
. ·192. 
Guthrie county, 483. 
Johnson county, 104. 
Madison county,535. 
. Marshall county, 269. 
Polk county, 409. 
Watson mine, 353.·: . 
W ~~~~erbYI Harry, acknowledgments, 
Webster, C. L., cited, 122. 
Weeks,pottery,402. . 
West Riverside mine, 353,.364. 
. Western mine, 363. . 
Wheeler, H. A., cited, 373. ~ 
Formula. 380. 
White, C. A., cited, 38, 121, 201,220, 
268, 291, 345, 417, 444,450, 451, 457, 
493. ~ -
White, S. W., acknowledgments, 317 
411. . -
White Ash mine, 323, 364,434,4'74. 
Whitney, J. D., cited, 201, 219. . 
W~l1~ins, J. A., acknowledgments, 494 
WIllIams, :g. S., cited, 122. I Williams brickyard, 400. Willow creek, 130. . 
Winburn, G. L., brickyard, 399. 
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Winchell, N. H" cited, 458. 
Winchell, H. V., cited, 458. 
Winterset, elevation, 498. 
Limestone, 517, 524, 525, 528. 
Winter mine, 474. 
Winslow, A., cited, 500: 
Wisconsin drift,19. 
Cerro Gordo county, 143, 176. 
Guthrie county, 466. 
Marshall county, 238. 
. Polk county, 344. 
Witter, F. M., cited, 48l. 
Woodbury mills section, 215. 
Wood, Thos. L., acknowledgments, 411. 
-. 
Worthen, A. H., cited, 22, 268,291,335, 
352, 457, 458. 
Wright, G. Frederick, in Iowa, 23. 
W ulke brickyard, 254. 
Youngerman brickyard, 398. 
Zaph1'entis stokesi, 458. 
Zinc, work on, 15, 
Zonites arom'eus, 336 . 
julvus, 237. 
shimeki, 237. 
Zorn, G. W., acknowledgments, 247. 
